Abstract 20
The introduction of live insects into human food is rare in developed countries. 21
However we report, for the first time, an emerging risk that exists from dried fruit in 22
Central Europe. Recently, massive and frequent infestation of dried fruit imported 23 from the Mediterranean region by the mite Carpoglpyhus lactis L. (Acarina: 24 Carpoglyphidae) has been found. In 180 samples taken from supermarkets, 13% 25 were contaminated; the contamination levels ranged from 0 to 660 mites per g of 26 dried fruit. The contamination was found in dried apricots, figs, plums and raisins. To 27 estimate the risks and food preferences of C. lactis, its growth rate was examined 28 under laboratory conditions. Starting with a hypothetical population of 10 mites per g 29 of dried fruit, the risk level of 1,000 mites per g of dried fruit is reached at 42 days for 30 dried figs, 49 days for dried pineapple and 63 days for dried apricots, dates and 31 plums at 25 ºC and 85% of relative humidity following exposures of 21 days. We 32 found that mites are able to enter every dried fruit packing material tested, including 33 polypropylene and aluminum foils. This indicates that mites can move from package 34 to package in supermarkets. Mites are known as allergen producers and vectors of 35 mycotoxin-producing fungi. These findings indicate that an increased risk of C. lactis 36 contamination exists in dried fruit. 37 is available on the direct infestation of finished food products in supermarkets. One 49 reason for this is that most food production companies and marketing chains 50 consider data on pest infestation of finished products market-sensitive and therefore 51 strictly confidential. The second reason is that, in the past three decades, the direct 52 introduction of live arthropods in dried fruit marketed for human food has been 53 considered rare due to the fact that most fruits have been preventively treated prior to 54 export using the multispectral fumigant methyl-bromide. However, this fumigant has 55 been banned for environmental reasons by the Montreal protocol treaty with no 56 effective and reliable acting substitute for it (Fields and White 2002). Consequently, 57 this may be the cause of a newly emerging risk from dried fruit in Central Europe. In 58 fact, a high level of contamination of dried fruit has recently been found in products in 59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 In this study, we analyzed the mite contamination of 180 samples of dried fruit 83 obtained in Czech markets. To compare the risks of contamination of the fruit, we 84 analyzed in laboratory the growth rate of the mites on various dried fruit. This 85 analysis of growth rate simulates the risk of contamination of dried fruit in 86 supermarkets or in consumers' kitchens. This study is part of a broader pest-risk 87 study related to arthropod contamination of stored food and commodities in the 88 
Material and Methods 92

Contamination of dried food 93
The analyses of 180 samples of dried fruit included apricots, pineapple, plums, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Electrophoresis GmbH, Heidelberg, Germany) (10:10:3:2:1 w/w). The diet was 116 powdered using blender and sieved. The size of opening of the sieves was 0.5 mm. 117
After sieving the diet was heated to 70 °C for 0.5 h, then powdered and sieved again. 118
The chambers were placed into Secodar desiccators (P-Lab) at 85% r.h. and kept at 119
The risk analyses included samples of dried apricots, pineapple, raisins, apples, 121
figs, and dates. The dried fruit samples were observed and no visible contamination 122 was found. To confirm that the dried fruit used had no hidden infestation, we 123 incubated the fruits without mites. In all cases we did not observe any mite infestation 124 after 21 days. The experiments were carried in IWAKI tissue cell cultures with filter 125 cap plugs (P-Lab). At the beginning of the experiment, pieces of dried fruit were 126 placed in the chamber and 10 unsexed mite adults were added. The chambers were 127 incubated in Secodar desiccators at 85% r. h. and 25 °C , in the dark for 21 days. The 128 experiment was terminated by the addition of 10 mL of 80% ethanol to the chambers. 129
Mites were directly counted under a dissection microscope. In the experimental 130 design, 12 or 24 replicates per type of dried fruit were performed. 131
As only the initial and the final mite population densities were known, we assumed 132 that the populations grew exponentially (McCallum 2000). The differential density-133 independent model (N t = N 0 e rt ) was used to estimate growth rate r. In this equation , 134 N 0 is the initial density of mites (=10), N t is the final mite density, and t is the duration 135 of the experiment (21 days). Data showed normal distribution and were analyzed 136 using analysis of variance (ANOVA) with Tukey's honest significant differences 137 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 including one contaminated package. The contaminated package contained dried 152 plums and contamination had to be visible without opening the package. The 153 containers were incubated in laboratory conditions (25±10 ºC) for 6 months. After 154 one, three and six months, four packages were randomly selected per container. The 155 mite infestation of dried apricot was analyzed as was described above. The presence 156 of mites on the surface of the bags was also verified. We inspected four packs at the 157 beginning of experiments to confirm that they are free of mites. 158 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (Table 1) 
Results 160
Levels of contamination of dried fruit in the markets 161
. The highest frequency of contamination 164 occurrence was found in apricots, followed by a lower infestation in plums, figs and 165 raisins. With the exception of apricots and one plum sample, the maxima were lower 166 than 100 contaminants per g of dried fruit. We did not find any contamination in dates 167 and dried pineapples. The infested fruits were produced and imported from Turkey 168 (apricots, figs), Greece (figs, raisins) and Moldova (plums). 169 170
Growth of mites under laboratory conditions 171
All types of dried fruit were suitable for C. lactis population growth. The growth of 172 mites was influenced by the type of dried fruit (F (5,114) = 63; P < 0.0001). Dried figs 173
were the most suitable for mite growth, followed by dried pineapples, dates, plums 174 and apricots; raisins were the least suitable for mite growth (Table 2) figs; followed by 50,000 contaminants on dried pineapple; 8,000 on dried apricots, 181 plums and dates; and 3,000 on raisins. 182
183
Infestation of dried apricot in bags under laboratory conditions 184
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